INTRODUCTION
Health-risk behaviors, including drug use, sedentary behavior, and poor eating patterns, are among a number of factors contributing to health disparities within rural populations (Bennett, Olatosi, & Probst, 2008) . Health education campaigns have stressed positive health behaviors, including smoking cessation, exercise, proper nutrition, and attention to achieving and maintaining a healthy weight. Unfortunately, increased focus on weight may lead to excessive concern about weight and body image, resulting in engagement in unhealthy compensatory behaviors (Stice, 2002) . The DSM-IV TR (Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision) defines inappropriate compensatory behaviors as behaviors that are designed to prevent weight gain including self-induced vomiting or purging; misuse of laxatives, diuretics, enemas, or other medications; fasting; or excessive exercising (APA, 2000) . Smoking has similarly been identified as a compensatory behavior (Saules, Pomerleau, Snedecor, Namenek Brouwer, & Rosenberg, 2004) . Factors influencing the maintenance of compensatory behaviors that are frequently associated with eating disorders include elevated body mass index, body dissatisfaction, and body image disturbances (Stice, 2002) .
Pregnancy is a time of significant body change, and as weight gain is necessary for adequate fetal development, how pre-existing weight and body concerns might be associated with compensatory behaviors during pregnancy is unclear. In addition, weight and shape concerns that are not necessarily present prior to pregnancy may emerge during the course of pregnancy (Soares, et al., 2009 ). To date, only a few studies have examined compensatory or eating disorder behaviors among pregnant women. Although weight and shape concerns are common among pregnant women, binge eating episodes are among the most prevalent eating disorder behaviors cited during pregnancy (Soares et al., 2009) . Engagement in bingeing and other eating disorder behaviors are not only harmful to the mother but may be especially detrimental to child development, and mothers engaging in weight control behaviors have been found to be less concerned about their child having an atypical low weight (Astrachan-Fletcher, Veldhuis, Lively, Fowler, & Marcks, 2008) . Research has shown that children of mothers with eating disorder tendencies weigh less (Conti, Abraham, & Taylor, 1998) and are at increased risk of food deprivation, failing to thrive in the first year of life, and for developing eating disordered behaviors themselves (Brinch, Isager, & Tolstrup, 1988) .
Weight and body concerns also contribute to the development and/ or maintenance of smoking behavior. According to Borrelli and Mermelstein (1998) , smokers are knowledgeable of the appetite-suppressing qualities of nicotine and often name weight control as a primary reason for the continuation of smoking. In fact, research has shown that women who quit smoking prior to or during pregnancy gain significantly more pregnancy weight than their smoking counterparts (Anderson, Blidner, McClemont, & Sinclair, 1984; Groff, Mullen, Mongoven, & Burau, 1997) . Consequently, smoking during pregnancy is associated with significant complications, including increased risk of miscarriage, stillbirth, low birth weight, sudden infant death syndrome, and ectopic pregnancy (Roth & Taylor, 2001) . Smoking while pregnant can also have numerous harmful effects on the developing child, including preterm delivery and low birth weight, as well as long-term health and developmental problems (Hofhuis, Jongste, & Merkus, 2003) .
One of the most salient health risk behaviors in rural Southern Appalachia is the use of tobacco (Macnee & McCabe, 2004) . Despite national prevention and intervention efforts, the prevalence of smoking remains high, especially among pregnant women residing in this area. Pregnancy smoking rates in Appalachia are well above the national average of eleven percent (Hamilton, Martin, & Sutton, 2004) , and are documented as high as 50% in some of the most rural counties (Bailey, 2006) . Weight concerns during pregnancy may be especially important to understand in rural populations where health risk behaviors, including obesity and smoking, are much more common than they are elsewhere (Bailey, 2006; Bennett et al, 2008) . Little is currently known about how weight and body concerns are related to compensatory behaviors, including failure to weight gain, in rural pregnant women who smoke. With smoking common in this population, it may be that other harmful compensatory behaviors are engaged in during pregnancy as well. A greater understanding of these factors may aid in the development of more effective prevention and pregnancy intervention programs aimed at improving maternal and child health, including those that target smoking
The purpose of the current study, a small scale preliminary investigation, was to examine the relationship between pre-pregnancy weight/body image concerns and compensatory behaviors/weight gain among rural women who smoke during pregnancy. Greater pre-pregnancy weight concern and body image concern assessed retrospectively at entry to prenatal care were predicted to yield 1) greater engagement in compensatory behaviors at 3rd trimester, and 2) less weight gain from pre-pregnancy to 3rd trimester.
METHODS

Participants
Forty, primarily Caucasian, pregnant women were sampled from participants in an ongoing grant funded study, the Tennessee Intervention for Pregnant Smokers (TIPS) program. The TIPS program enrolls women receiving prenatal care at six practices, and the first 40 who completed both the first and third trimester assessments and who smoked during pregnancy made up the sample for the current report. IRB approval was acquired for the study, and informed consent was obtained prior to enrollment.
Procedure
TIPS participants were eligible to complete four separate research interviews involving collection of demographic, health, and psychosocial information: one during the first trimester, one during the third trimester, one 6-8 weeks post-partum, and one 6-8 months post-partum. Data were also collected through prenatal and delivery medical chart reviews. For purposes of the current report, only select data from the first and third trimester interviews and from the prenatal chart review were used.
Measures
Weight and Body Image Concerns.
Weight and body image concerns were assessed via the Weight Concern Scale (WCS; Borelli & Mermelstein, 1998) and Body Image Concern Inventory (BICI; Littleton, Axsom, & Pury, 2005) during the first trimester at entry to prenatal care. Both the WCS and BICI were designed to measure the level of concern individuals feel about their bodies. For purposes of the current study, women were instructed to reflect on pre-pregnancy concerns when completing these measures. The WCS consists of 6 questions, 5 of which assess weight and smoking as related to quit attempts. This measure has demonstrated acceptable internal consistency (α=.87) and convergent validity (r =.49, N = 100, p < .0001) (Borelli & Mermelstein, 1998) . The current study utilized the one general (non-smoking related) weight concern question (i.e., How important is losing weight or maintaining your current weight compared with other personal health concerns?) to represent weight concern.
The BICI is a 19-item measure, with three subscales, that assesses dys-morphic concern including intense concern and preoccupation with perceived defects in physical appearance, excessive scrutiny or disguising of the defect, constant reassurance-seeking, and avoidance of social situations. Research suggests that the BICI is a reliable, valid, and user friendly tool for assessing dysmorphic concern, with utility in both research and clinical settings (Littleton, Axsom, & Pury, 2005 Garner, Olmsted, Bohr, & Garfinkel, 1982) administered during the third trimester. The EAT-26 was designed to assess engagement in behaviors related to eating disorders. The measure consists of a total score and three subscale (Dieting, Bulimia and Food Preoccupation, and Oral Control) scores. The EAT-26 has shown acceptable criterion-related validity (Garner, Olmsted, Bohr, & Garfinkel, 1982) . The total EAT-26 score was used in this study. Higher total scores indicate greater engagement in compensatory behaviors or behaviors related to eating disorders (e.g., avoiding eating when hungry, eating diet foods, vomiting after eating).
Weight and height data were collected via self-report (of pre-pregnancy weight) at first trimester and via actual clinical measurement at third trimester and converted to body mass index [BMI;(kg/m2)] values. Pregnancy weight gain was calculated by subtracting third trimester actual BMI from pre-pregnancy self-report BMI. Therefore, a positive score indicated weight gain whereas a negative score indicated weight loss.
Background Variables. A number of potential control variables were assessed during the first trimester (i.e., age, income, education, marital status, number of pregnancies, pre-pregnancy weight, depression, and stress). These data were collected as part of study interviews during pregnancy, and from the participants' medical charts. Depression and stress were assessed via surveys (i.e., Center for Epidemiologic Studies Short Depression Scale (CESD-10; Andresen, Malmgren, Carter, & Patrick, 1994) ) and the Prenatal Psychosocial Profile (PPP; Curry, Campbell, & Christian, 1994) , respectively), administered during the first pregnancy interview.
Data Analyses
All analyses were completed using SPSS software, and the alpha level for significance was set at .05. First, total scores on the BICI and EAT-26 were calculated for each participant. The difference in BMI (i.e., kg/m2) between self-report of pre-pregnancy weight and 3rd trimester weight was determined. Descriptive statistics were calculated, and correlation coefficients, chi-square analyses, and t-tests were used to examine bivariate relationships between variables of interest. Finally, multiple regression analyses were performed to assess whether WCS Question 1 and the BICI total scores predicted total EAT-26 scores and change in BMI . Background variables significantly associated with any predictor or outcome variable were included as covariates in the regression analyses.
Results
Demographic characteristics of the 40 participants are presented in Table  1 . The average participant was just over 23 years of age, a high school graduate, unmarried, experiencing her second pregnancy, and had an annual family income of less than $30,000. Correlations between potential covariates/background factors and study predictors and outcomes are shown in Table 2 . Participant age, family income, and marital status were not significantly related to any of the predictor or outcome variables of interest, and thus were not included in subsequent regression analyses. Education level, number of pregnancies, depression, pre-pregnancy BMI, and stress were all significantly and positively associated with body image concern, while increasing pre-pregnancy BMI and levels of stress predicted a greater degree of weight concern. None of the background variables were significantly associated with either compensatory behaviors or pregnancy weight gain, with the exception of pre-pregnancy BMI which was negatively related to pregnancy weight gain.
In our first hypothesis, we predicted that greater pre-pregnancy weight concern and higher levels of body image concern in the first trimester would be associated with greater engagement in compensatory behaviors in the third trimester. Bivariate correlations addressing this question are presented in Table 2 . Greater weight concern and body image concern were both significantly and positively related to compensatory behaviors. Next, regression analyses were performed to examine the relative contribution of both weight concerns and body image concerns in predicting compensatory behaviors, while controlling for potentially confounding variables. Results are presented in Table  3 . Background variables were entered in the first step of the regression and accounted for just under 15% of the variance in compensatory behavior scores, a non-significant amount. Only number of pregnancies was significantly associated with compensatory behaviors, with a greater number of pregnancies predicting lower levels of compensatory behaviors. The weight concern and body image scores were entered together on the second step. Together, these two variables accounted for nearly 45% of the variance in compensatory behaviors, a significant amount. When examining individual contributions to prediction, however, increased body image concerns, but not weight concern, assessed at entry to prenatal care significantly predicted greater levels of engagement in compensatory behaviors at third trimester.
In our second hypothesis, we predicted that greater pre-pregnancy weight concern and higher levels of body image concern in the first trimester would be associated with less pregnancy weight gain by the third trimester. Bivariate correlations addressing this question are presented in Table 2 . Neither weight concern nor body image concern was significantly associated with pregnancy weight gain. Thus, additional controlled analyses were not performed.
DISCUSSION
Findings from the current study reveal that elevated levels of body image concerns are associated with greater engagement in compensatory behaviors later in pregnancy in this rural sample of pregnant smokers. This association remained after controlling for potentially confounding background factors, including depression and stress levels. Interestingly, weight concerns were comparatively less predictive of compensatory behaviors, and pre-pregnancy weight was not significantly associated with compensatory behaviors. Additionally, neither weight concern nor body image concerns significantly predicted pregnancy weight gain in this preliminary investigation.
Weight and body image concerns have been found to be associated with smoking behavior and with engagement in unhealthy weight control practices in previous studies. The current study sought to better understand these factors in rural pregnant women. Increased understanding in this group is especially important for several reasons. First, rates of smoking among pregnant women in rural areas are higher than national averages (Bailey, 2006) , and individuals residing in rural areas are also at increased risk for engagement in other poor health behaviors (Bennett et al., 2008; Macnee & McCabe, 2004) . Second, pregnancy can be a time of high stress because of the body and lifestyle changes it necessitates (Astrachan-Fletcher, 2008), and it is important to understand health behaviors that may influence not only the health of the mother but the unborn child. Third, identification of risk and protective factors concerning weight-related issues may aid in the Similar to previous findings linking body image and eating disorder behaviors (Stice, 2002) , the current study found body image concerns predicted engagement in compensatory behaviors among rural pregnant women. Thus, pregnant women who are most concerned about their body image are more likely to engage in unhealthy practices such as purging, laxative abuse, and excessive exercise. Although weight and body image concerns did not predict change in weight, we did find that pregnant women's weight prior to pregnancy was associated with pregnancy weight gain. Specifically, higher pre-pregnancy weight was associated with decreased pregnancy weight gain. This may be the result of medical recommendations for lower levels of pregnancy weight gain for women who are overweight prior to pregnancy, and could also be an attempt to compensate for being overweight.
The fact that greater weight concern did not significantly predict greater compensatory practices in the current sample was somewhat surprising. It may be that the transitions in the body shape have a greater impact on mothers than the expected weight gain. Recent research suggests that eating disorders are common in individuals with body dysmorphic disorder (BDD) or those with distressing or impairing concerns with imagined or minor defects in physical appearance (Ruffolo, Phillips, Menard, Fay, & Weisberg, 2006) . Further, BDD symptoms have been found to predict smoking in college age women (Stickney & Black, 2008) . Together, these findings suggest that future research may aim at better understanding the effects of body change during pregnancy and clinician's efforts to prepare mothers for bodily changes in addition to weight gain may be worthwhile.
This preliminary investigation has some limitations but also provides directions for future research. In the current study, the small sample size limited statistical power thus emphasizing the need for additional research before definitive conclusions can be drawn based on the non-significant findings in this study. The use of self-report for pre-pregnancy BMI was an additional limitation. Women do not always accurately report their weight (Meyer, McPartlan, Sines, & Waller, 2009) therefore objective assessment of prepregnancy BMI, as was conducted in third trimester, is preferable whenever possible. We intentionally restricted the current sample to smokers. Future studies may examine these associations in pregnant women who do not smoke during pregnancy in an effort to understand potential differences between these two groups. Future studies may also wish to examine these same questions in more urban samples for further generalization of these findings. It is difficult to explain why body image but not weight concerns predicted compensatory behaviors in the current sample. Future studies may aim at understanding the potential differences between these two constructs by utilizing additional measures for capturing these factors. Consideration may also be given to methods for gaining accurate retrospective accounts of these concerns. Finally, the EAT-26 was designed to assess symptoms and characteristics of eating disorders. Although many of the items assess compensatory behaviors as described by the DSM-IV TR, other items (e.g., preoccupation with being thinner, going on eating binges) may be assessing other constructs suggesting the need to consider other more specific measures of compensatory behavior.
To our knowledge, the current study was the first to examine whether weight/body image concerns predicted higher engagement in compensatory behaviors among rural pregnant women who smoke. The findings have important implications for programs aimed at smoking cessation or promotion of optimal health in pregnant women. Specifically, screening for these concerns may allow for identification of individuals that may benefit from techniques aimed at facilitating success with cessation and promoting healthy weight control practices over the course of pregnancy.
